Background: In tuberculosis (TB) control, early disclosure is recommended for the purposes of treatment as well as a means of reducing or preventing person-to-person transmission of the bacteria. However, disclosure maybe avoided as a means of escaping stigma, and possible discrimination. This study aimed at providing insights into factors associated with intentions of Ghanaians to keep positive TB diagnosis in their families' a secret. Methods: The paper was based on data from the 2014 Ghana Demographic and Health Survey. Descriptive statistics of proportions with Chi-square test and binary logistic regression were used to identify individual, household and community level factors that predicted the outcome variable (keeping TB secret). Results: Women were more inclined (33%) than men (25%) to keep TB in the family a secret. Views about keeping TB secret declined with age for both sexes. For women, higher education had a positive association with whether TB in the family would be kept a secret or not but the same was not observed for men. In a multivariable regression model, the strongest predictor of keeping TB secret was whether the respondent would keep HIV secret, and this was uniform among women (OR = 6.992, p < 0.001) and men (OR = 9.870, p < 0.001). Conclusion: Unwillingness towards disclosing TB status in Ghana is associated with varied socioeconomic and demographic characteristics, which may be driven by fears of stigma and discrimination. Addressing TB-related stigma and discrimination can enhance positive attitudes towards TB disclosure. For an infectious disease such as TB, openness towards status disclosure is important for public health.
Background
Cure for tuberculosis (TB) has been in existence for the past 70 years leading to significant progress in reducing the global burden of the disease. Yet, the expected decline has not been very impressive, with annual incidence decline of about 2% with about 9 million cases per annum [1, 2] . Of the estimated cases, about 3 million are missed to treatment, leading to the persistence of infectious cases and further transmission [2] . These gaps have been linked to the fact that a high proportion of those with the disease are not diagnosed and treated. This calls for finding those infected and treated immediately to render the disease non-infectious, thereby, cutting new infections. As CM Yuen, F Amanullah, A Dharmadhikari, EA Nardell, JA Seddon, I Vasilyeva, Y Zhao, S Keshavjee and MC Becerra [3] observe, "if the global TB epidemic is to be stopped, not only must existing cases be treated, but the transmission that is constantly producing new infections and cases must also be halted" (p. 1). Thus, for those infected and their households, early disclosure is very critical in order to facilitate receiving healthcare as well as giving persons in the range of possible transmission an opportunity to take precautionary measures against infection in non-judgemental and non-discriminatory ways.
Historical evidence shows that TB patients were demonized and isolated due to fear of their infectivity [4] . The development of therapeutic and inexpensive chemotherapy in the 1940s ominously minimized the stigma and indignities associated with TB due to fear of infection and death [5] . However, the relationship between human-immuno deficiency virus (HIV) and TB is rekindling and increasing suspicions and labelling of TB patients as persons living acquired immune deficiency syndrome (AIDS) [6] [7] [8] . This is reviving stigma towards TB [7] .
In Goffman's [9] classic study on stigma, he emphasised that stigma occurs through discrediting individuals who are negatively regarded by the broader society and are devalued, shunned with lessened life chances. In respect of TB, stigma can lead to unwillingness of individuals to disclose their status which arises from fear of loss of economic opportunities [10] , loss of community respect [11] , fear of transmission, shame, blame and judgement [12] and questions of "how did you or did she/he get it" [13] and even death.
However, evidence shows that when TB status is disclosed early to 'significant others' (e.g. health workers, relatives), infected persons are often supported and encouraged to comply with treatment [14] . In a study by D Zolowere, K Manda, B Panulo Jr, A Muula, DZKMB Panulo and JA Muula [14] , the authors demonstrated that persons infected with TB were willing to disclose their status if they felt they would not be stigmatized and that disclosure was facilitated by trust, a feeling of safety, and a sense of obligation.
TB control in Ghana in the last 20 years has recorded a number of successes, pushing treatment success from 40% in the 1990s to around 86% in 2014. These successes have been achieved through a number of interventions such as the enablers' support, 1 free medical examination and treatment coupled with improving human and infrastructural resources [15] . Notwithstanding, the burden of TB in the country is higher than previously estimated-a prevalence rate of 290/100,000 compared to 90/100,000 as was earlier thought [16] . This effectively puts the current detection rate in the country at 24% of the estimated prevalence, far less than the World Health Organisation (WHO) case detection rate target (70%). A recent study [17] in Ghana revealed that the TB infection rates are driven partly by late diagnosis, which is exacerbated by fears of stigmatisation with high risks of transmission outside the household [18] .
The recently released results of the 2014 GDHS showed that 83% of women and 89% of men had heard about TB. Seventy-eight percent of women and 81% of men correctly knew that TB is spread through the air by coughing. Despite these appreciable levels of knowledge about the disease, approximately 33% of women and 25% of men would want to keep TB in their families as a secret. This work therefore explores the characteristics of Ghanaians who believe that TB in a family should be kept a secret. This understanding is important for behavioural change interventions aimed at increasing case findings/diagnosis. Also, while there is a body of literature on the different dimensions of TB-related stigma and status disclosure, the majority of these studies have focused on patients [14, 19, 20] . As the world, including Ghana, embarks on an ambitious agenda of eliminating TB by 2030, we need more evidence to address tendencies that can impede identifying, diagnosing and treating all suspected cases. In the Ghanaian context too, the nature of housing and residential arrangements of families make the study imperative. Whereas the family may connote a group of persons consisting of parents and children living together in a household (nuclear), it could also refer to descendants of a common ancestor (extended). In Ghana, it is a norm, rather than an exception for two or more nuclear families to co-reside in the same house [21] . In such circumstances, disclosing the status of a family member with TB can be useful for reducing or cutting further transmissions in houses and the larger community. Characterizing the individual, household and community level factors associated with aversion towards TB status disclosure becomes important for public health.
Methods

Data
The 2014 edition of Ghana Demographic and Health Survey (GDHS) is the most recent of five surveys carried out since the inception of demographic and health surveys in 1987/88. Specific questions asked on TB were about transmission, knowledge of availability of cure and whether they (respondents) would keep it a secret when a family member gets TB. The TB module was added to the survey at the request of the National TB Control Programme, Ghana, to help the programme generate nationally representative data on aspects of TB knowledge, attitudes and practices (KAP).
The survey was implemented by the Ghana Statistical Service (GSS) in collaboration with ICF Macro and Ghana Health Service (GHS). A multi-staged sampling was used; the first stage of the sampling involved a selection of 427 clusters of which 216 were from urban areas and the remainder from rural areas (211). The selection process was based on a list of an updated enumeration areas of the 2010 Population and Housing Census. An enumeration area (EA) in Ghana typically is made up of about 180 to 200 households or 750 persons. Using a simple random technique, approximately 30 households were selected from each cluster, yielding a total of 12,831 households. Women (15-49 years) and men (15-54 years) were interviewed. In each of the households sampled, all eligible women, defined as being in the age category of 15-49 years as well as being a de facto resident of the household were main criteria for inclusion. In half of the 12, 831 sampled households, all eligible men between 15 and 54 years who gave informed consent were interviewed. The cut-off of age was set at these limits mainly because the survey targeted women and men of reproductive ages. At the end of the survey, 9,656 women (response rate 97%) and 4,609 (response rate 95%) were interviewed. The Ghana Health Service Ethics Review Committee and the Institutional Review Board of ICF Macro reviewed and approved the protocol for the survey. Each respondent provided written consent prior to participation.
Dependent variable
The dependent variable for this work was derived from a question which asked survey participants whether they would "keep secret when a family member gets TB", with three responses -"no = 0", "yes = 1" and "don't know = 8". However, "No" and "Don't Know" were grouped together [No and Don't Know = 0 and Yes = 1] to generate a binary variable. The existing literature is not unanimous on whether "No" and "Don't know" present the same understanding. Whereas others contend that "No" and "Don't Know" connote the same meaning (e.g. [22] ), EA Waters, JL Hay, H Orom, MT Kiviniemi and BF Drake [23] disagree. In this paper, however, the former view was applied given the small proportion of "Don't Know" responses among both men (0.77%) and women (2%). EKM Darteh, DT Doku and K Esia-Donkoh [24] have resorted to a similar approach of treating "No" and "Don't Know".
Independent variables
Following extant literature (e.g. [8, 10] Extent of exposure to the following media channelsradio, newspaper/magazine and television (not at all = 0, less than once a week = 1 & at least once a week = 2) were also considered in the regression analysis. Another variable was respondents' views about whether HIV in the family should be kept a secret. There are some indications that people who are infected with TB but who know they are HIV-negative are reluctant in disclosing their status as well as those of family members for fear of being labelled as HIV patients [25] , justifying the need to test this assumption empirically.
Statistical analysis
Two types of statistical analysis were performed -descriptive and binary logistic regression. First, the descriptive bivariate association between independent factors aforementioned were conducted. The associated Chisquare test scores are also presented. In the next stage of the analysis, binary logistic regression models were estimated for women and men separately. Apart from the need to isolate whether men and women were affected by the same factors or not, the nature of the data generated by Measure DHS do not easily allow merging due to the possibility of conflicting unique identifiers of respondents. In each case, the variables were inputted in the regression model simultaneously as I aimed at examining the net effects of each of the explanatory variables. The complex design of the survey was factored into the analysis by applying the svy command in STATA (College Station, Texas 77845 USA) in all the estimations.
Results
Descriptive results
This section is in two parts: the first part presents brief characteristics of the respondents interviewed and the second component looks at the bivariate associations between characteristics of the respondents and their views about keeping TB of a family member secret or otherwise. The results on respondents' characteristics were as follows: in terms of age, the highest proportion of both men and women were between the ages of 25-29 years. The data also shows that a majority of women and men had attained at least secondary education. A higher proportion of households were in the richest quintile. Urban residents were slightly more than rural residents. Relative to ethnicity and religion, there were more Akan 2 and Pentecostals than the other groups [Data not shown].
In this section, I present the bivariate associations between the independent variables and the dependent variable [ Table 1 ]. The results show that not keeping TB status in the family secret among men increased with age; similar patterns were noted among women (p < 0.001). It is again shown in Table 1 that whereas increasing levels of formal education made women more inclined not to keep TB in the family a secret; the educational influence on men was minimal. For instance, among men, more than 8 out of 10 with no education compared to about 7 out of 10 with secondary and higher education were disposed to disclose TB status of a family member. The poorest men (82%; p < 0.001) and the richest among women (73%; p < 0.001) were more open to TB status disclosure. The data also revealed significant regional differences in views about keeping TB within the family secret for both women and men: less than half of women (48.6%; p < 0.001) from the Upper East and just about half (50.6%; p < 0.001) of men in the Ashanti region responded "No" to the question on keeping TB secret. No significant urban-rural differences were found among women, albeit minimal disparities existed among men (p < 0.016). Religious variations were significant among women but not for men. On the other hand, ethnicity showed a strong association with keeping TB secret. A majority of formerly married men and currently married/in-union women indicated that TB of a family member would not be kept secret. Exposure to media (newspaper/magazine, radio and television) was correlated with whether TB in the family would be kept secret or not [ Table 1 ]. Given the close association between HIV and TB, I also assessed whether views about disclosing HIV in the family was associated with intentions to disclose TB status. A very strong association was established -49.8 and 52.8% of women and men who would keep HIV/AIDS in the family secret would do it for TB too. In sum, 68% of women and 75% of men reported they would not keep TB a secret if a member of their family became infected.
Multivariable logistic regression results
Here, results from multivariable logistic regression are presented. Considered by age of respondents, women between 30-34 years (OR = 0.564, p < 0.001) were less motivated to keep TB of a family member secret referenced to those 15-19 years. For men, it was those in older ages -55-59 years (OR = 0.350, p < 0.001) who were unlikely to keep TB in the family secret. Women who had attained tertiary education (OR = 0.582, p < Table 2 ] as against those who indicated willingness to disclose HIV and AIDS. Regionally, women in the Volta Region (OR = 0.551, p < 0.01) and men in the Northern Region (OR = 0.206, p < 0.001) compared to respondents from the Western region were less likely to want to keep TB in the family secret. On the other hand, men in the Ashanti (OR = 1.845, p < 0.05) and Brong-Ahafo, Upper East and Upper West regions were more likely than those in the Western region to express aversion to disclosing TB status of a family member. In contrast, it was women in the Brong-Ahafo, Northern and Upper East regions that were more likely than those in the Western region to oppose disclosing TB in the family.
Discussion
An unwillingness to disclose a particular disease condition maybe influenced by the possibility of stigma and discrimination. Nevertheless, for an infectious disease like TB, which is transmitted through the air (coughing and sneezing), disclosure becomes important. This analysis therefore examined factors associated with keeping TB as a secret or otherwise among a cross-sections of Ghanaians between the ages of 15-59 years.
Women, unlike men, expressed more aversion towards disclosing TB in the family. The proportions reported in this paper for men (75%) and women (68%) are similar to the proportions [women: 67% and men: 77%] in a previous study [5] . Evidence suggests that the hesitation of women in disclosing their own TB infections or those of their relatives may partly emanate from concerns about being stigmatized which threatens social relations [8, 26] . The stigma can lead to interruptions in social relations such as marriage [6] . Underlying this are limited mobility and financial dependency among women, leading to fears of public disclosure of themselves and those in their families.
As seen in this paper, the issue of low mobility and dependency of women can be noted in the views expressed by women with highest level of education. Education is one of the important indicators of women's empowerment (e.g. [27] ). Women in this category are therefore in a better position to know about the availability of cure for TB, the mechanisms involved in transmission, either through formal school learning or exposure to public education messages. Such wealth of information may have contributed to be their positive attitudes towards disclosure. Similar effect of higher education was found on men; although not significant. However, the importance of highlighting more on women here is the disproportionate burden of TB stigma on women compared to men.
A finding worth highlighting is the highly significant relationship between attitudes towards HIV/AIDS disclosure in the family and TB. There is no question about the close clinical impact of HIV on activation of latent TB and the co-infection of the two has led to what V Bond and L Nyblade [25] described as double stigma. Despite the emerging double stigma of both diseases, HIV seems to evoke higher levels of stigma than TB as initial public representations of the disease connoted death [28, 29] . TB-related stigma is also linked to HIV in some studies [8] . Not surprisingly, those who expressed willingness to disclose HIV in the family were willing to do the same for TB.
The study also revealed varying regional differences in attitudes towards disclosing TB status in the family. The exact reasons for this observation maybe difficult to perceive, especially so on the account of inconsistencies between women and men even in the same region. However, we tend to side with earlier cultural epidemiologists who note that spatial variations in perceptions about specific diseases emanate from long held community opinions about those diseases. A Khandoker, M Khan, A Krämer and M Mori [30] observed spatial differences in perceptions about TB transmission, awareness of cure and attitudes towards disclosure. For instance, in the Volta region, the Ewe language, which is the main language renders TB as yomokpe, which means death or tomb. The physical deterioration of untreated TB principally accounts for this local description. Perhaps, such community beliefs about the disease may be accounting for the observed regional disparities.
The study also revealed a linear trend with age in terms of positive attitudes towards disclosure in favour of older respondents. The age disparities in attitudes towards disclosure could be related to generational gaps in knowledge and practices about TB. Thus, older people might have the benefit of knowing how TB and its management has evolved between the past and the present. In fact, a study with old and young people in some Ghanaian communities have revealed more positive perceptions of older people about TB compared to younger people. While older people thought that the context of living with TB now was better than in the past, young people expressed fear and gloom for one to be infected with TB [31] .
This paper is not without limitations. The dependent variable on which this analysis was based was measured hypothetically. To that extent, the responses provided may vary when the reality of TB infection struck in the family. Coupled with this is the fact that the analysis was based on cross-sectional data and this calls for caution in making categorical inferences. Notwithstanding this, the representativeness and the quality of the DHS datasets provides important insights into the existing situation with regards to attitudes of Ghanaians about keeping TB as a family secret.
Conclusion
The results point to reasonable amount of individual, household and community level differences in attitudes towards disclosure. The unwillingness towards TB disclosure may partly be driven by fear of stigmatisation and discrimination. Addressing TB-related stigma and discrimination can enhance positive attitudes towards TB disclosure. For an infectious disease such as TB, openness towards disclosure is important for preventive public health.
Endnotes
1 Enablers support is a kind of incentives provided to TB patients in the course of treatment. These may include call vouchers, food and transportation allowance to facilitate the treatment process. These incentives are intended to reduce patient default particularly among the very poor who may default treatment due to financial difficulties. 2 Akans are one of the ethnic groups in Ghana; they constitute about 47% of Ghana's population 
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